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Abstract. The increasing number of processes regarding health judicialization
in Brazil has been contributing to a major overloading in the judiciary system.
In spite of inherent difficulties in adapting Large Language Models (LLMs) to
niche yet critical domains (e.g hallucinations, user preference alignment, res-
ponse grounding), deploying these models to assist specialist users such as jud-
ges and medical doctors introduces several infrastructural challenges. In this
preliminary work, we explore how the cloud native services provided by Amazon
Web Services (AWS) can be employed to overcome these challenges in MedJus:
a secure, scalable, and serverless cloud-native LLM application to assist and
support decision making in health judicialization diligence for Brazilian cases.

1. Intoduction

The rapid evolution of cloud computing has fundamentally transformed the deployment
and scalability of artificial intelligence (Al) applications, particularly in the realm of Large
Language Models (LLMs). As modern applications increasingly rely on LLMs to perform
complex, domain-specific reasoning, the underlying computational infrastructure has be-
come as critical as the algorithmic architectures themselves. Deploying state-of-the-art
LLMs requires vast amounts of dynamic computational power, low-latency processing
capabilities, and highly scalable storage—demands that are uniquely satisfied by modern
cloud environments.

This paper highlights the indispensable role of cloud computing in facilitating the
development of LLM-based applications for health judicialization in Brazil. We explore
how cloud native solutions, such as managed services, dynamic resource provisioning,
distributed computing, and specialized hardware accelerator clusters (GPUs/TPUs) faci-
litates state-of-the art model deployment while mitigating latency constraints to enable
real-time workflows. Furthermore, we also leverage cloud infrastructure to ensure the
data privacy required for handling sensitive medical data and legal proceedings. By abs-
tracting the complexities of infrastructure, cloud platforms empower developers to build
secure, scalable, and highly available Al applications that can be seamlessly integrated
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with services and platforms currently in use by government departments and offices. To
this end, we present our progress so far on developing MedJus: a cloud-native platform
built on Amazon Web Services (AWS) to assist and support decision making in health
judicialization diligence.

The remainder of this paper is structured as follows: Section 2 reviews the state
of LLM deployment in cloud environments; Section 3 presents an overview of MedJus;
Section 4 presents the cloud-based architecture supported by Amazon Web Services; and
Section 5 presents our concluding remarks and directions for future research.

2. Related Work

To better contextualize the infrastructural demands of health judicialization applications,
first we give an overview of current state of Large Language Models (LLMs) in health-
legal domains and subsequently discuss the role of cloud ecosystems in academic research
and system development in this area.

2.1. LLM usage in health-legal domain

The integration of Natural Language Processing (NLP) and, more recently, LL.Ms into
the legal and medical domains has been extensively documented in recent literature. In
the legal sector, models are frequently deployed for contract analysis, precedent retrie-
val, and legal document summarization. In the medical field, LLMs are utilized for me-
dical images interpretation [Wang et al. 2025], clinical evaluation and decision support
[Shool et al. 2025] [Jeong et al. 2025], patient data variability [Joshi et al. 2026], navi-
gating heterogeneous data source [Campos et al. 2025] and etc. Nonetheless, the inter-
section of these two fields presents additional computational and architectural challen-
ges. Applications in this niche must seamlessly integrate clinical evidence (e.g. the
efficacy of a high-cost drug) and legal frameworks (e.g. local legislation and jurispru-
dence). While academic researchers have successfully demonstrated the theoretical via-
bility of fine-tuning open-source LLMs, external data contextualization with RAG, or uti-
lizing prompt engineering to align responses, in these cross-domain tasks only the most
sophisticate LLMs to date are capable of meeting their intricate reasoning requirements
[Kant et al. 2025, Berger et al. 2025, Zhou et al. 2025, Li et al. 2024].Thus, the transition
from local, isolated software to interactive high availability system infrastructure is quic-
kly becoming mandatory [Trajanoski and Karadimce 2025] once consumer grade hard-
ware is not yet powerful enough to run such models (Figure 1).

2.2. Cloud Computing Ecosystems for Academic Research

One of the main selling points of cloud providers is offering LLM access and manage-
ment as a service (MaaS). They abstract much of the complexities of provisioning GPU
clusters, managing API rate limits, and configuring load balancers. This allows resear-
chers and software developers to focus on application logic and domain-specific features,
such as appropriate data segmentation for Retrieval-Augmented Generation (RAG) and
agent intelligence to make better use of contextual information. This work is being built
on top of AWS due to maturity of software development services and the model agnostic
capabilities of AWS Bedrock for LLM inference.
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Figura 1. Comparison of system requirements (GPU VRAM and CPU Cores)
between quantized open-weight models suitable for local inference (e.g.,
Gemma 2B, Llama 3) and the estimated server-side infrastructure required
to run state-of-the-art models (e.g., GPT-40, Gemini 2.5, Claude 4.6).

3. MedJus: Answers focused on health judicialization in Brazil

The essential challenge in health judicialization is grounding the LLM’s output to verified
trusted sources and localized data. Furthermore, recurring updates to the Unified Health
System (SUS) clinical protocols or the latest jurisprudence from the Brazilian Supreme
Federal Court (STF) makes relying solely on a model’s pre-trained weights unfeasible.
To overcome this limitations, the most straightforward approach is to enhance the LLM
generation capabilities with contextual information for this specific domain at inference
time. This can be accomplished with Retrieval-Augmented Generation (RAG) and clever
prompt engineering. In MedJus, an specialized Al agent is responsible to orchestrate
contextual retrieval from multiple RAG databases and dynamic prompt generation based
on user input. Figure 2 depicts an user querying about use cases of a high-cost medication
named Pembrolizumabe. Responses are always grounded on data from sources as enatjus
[CNJ 2024], conitec [MS 2026], pubmed [NLM (US) 2026] and jurisprudence from state
and federal courts. MedJus is currently in test phase collecting feedback from specialized
users.
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Figura 2. MedJus screenshot

4. Cloud Architecture

In Figure 3 we present the architectural details of MedJus using AWS. Collected data
comes in various formats, for example, pdf files, html and json. This data is kept in a
S3 bucket to facilitate data ingestion by SageMaker Al, a fully managed AWS service to
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write machine learning code and interact with foundation models provided by Bedrock.
Our data processing pipeline includes extracting structured information, either directly
(e.g. html or json) or converting pdf file to text with tools such as Docling, segment this
data into smaller chunks guided by specialist knowledge, computing embeddings with
Bedrock and storing then in S3vectors for RAG. The core application leverage the Be-
drock API to fulfill Agent requests to foundation models, coordinate tool calling and to
generate the final output. On the development side, we adhered to Continuous Integration
and Continuous Delivery/Deployment (CI/CD) practice [Chen 2024], a modern approach
to delivery code changes in a more reliable and predictable manner in serverless cloud en-
vironments. It contemplates automated build routines upon commit with fallback to last
working version when build fails. In AWS, we use CodePipeline, CodeCommit, CodeBu-
ild, ECR, ECS and Fargate services to manage ci/cd pipeline. Other important services
that handles network traffic, region availability, content delivery, usage monitoring, user
authentication and etc. were omitted to simplify this presentation.
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Figura 3. MedJus architecture in AWS

5. Conclusions and Future Work

Through the proposed architecture, we highlighted how managed services such as Ama-
zon Bedrock abstract the complexities of LLM orchestration, while Amazon SageMaker
Al and S3 Vectors provide a highly scalable, serverless pipeline for processing hetero-
geneous data and executing Retrieval-Augmented Generation (RAG). MedJus is a tool
being developed to support legal decisions in health-legal domains. It is currently in test
phase with a limited number of specialist users including judges and medical doctors to
collect feedback to further optimize response content, preference alignment and to vali-
date our context semantic segmentation approach, which will be explored in detail in a
forthcoming publication.
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